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[AH ^dlgglAi 

[aai^si mm 

iMmmm 2003.04.29 

iwgsn s§] mp-^oi- ci^Maioi imy ^ 3 =?m 

[^S°J PLASMA DISPLAY PANEL AND DRIVING METHOD THEREOF 

^^OH^PO^I SJ Ah 

[g^ejSH] 1-1998-001805-8 

[§§!] ^Dl^&jgoj 
[CH£|oj3H] 9-2001-100003-6 

[SM^I^js^eis] 2001-041982-6 

^fiJ|] DI^D Bh3hai Al- 

S^S3|] M I ZUTA , TAKAH I SA 

^SA| ^S^P S§§ tiLl^M ^S5BX|OHI^ 518§ 

802s 

[^3] JP 

[^ais?] 

[^xu ^§is fli 422 2j cm sum mm, mm^ xii60^°j ^§011 °j 

^D|^§|goi (oi) 

[^igifie] 20 s 29,000 m 

l^^tss] 20 s 20,000 m 

l^tt^^^g.] 0 2 OS! 

[£A^^S] 29 tJ- 1,037,000 SI 

1,086,000 cl 

[S¥Alf?] 1. fiofAl- SAHAi(£3)_1S 
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^<i] ^o] f^o}^ -fr*]^ ojjpiofljE ^ o] *JS>7> ^-o} ol^ ^-Efl 

°1H 4-5- Ai^EflcO ^7> <=07>SH o-^tij-^o] olaf ^-o] ^>Tg ejAjl 7)^ ^ 

£ 5 ' 

PDP, ^^efl^, A^Eflo], w 0 >^, ^ ^ t * ^ 
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#ef^p> r^i^eflol ^ zl ^ « 0 >^ {PLASMA DISPLAY PANEL AND DRIVING METHOD 

THEREOF} 

£ 4a ifl*l .£ 4d^ AA 51 3^1 ^ s^^l ctf^- ^ «-^ £ olcf. 

51 6a £ 6dfe z]-zv £ 5^ ^ s^ofl ttf^ ta ^ ^-i^olcf. 

£ 8£r ^3*1 ^ f}-^ €^1 91 7}5)±r ^ 3|- *l 51 °1 1} . 

51 9a vfl^l £ 9d^ £ 8^ ^-g- sf^^l rij-s. »j ^ ^-i£o]cf. 

£ 10 ufl*] 51 13^ zj-z* ^2 ifl*] ^5 ^Al^o)] rtf^ f-e}-^> t^#3]oj 

4^ ^ sl-^iEolcf. 
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<n> a. ^^n> tq^eflo] 3fl^( p iasma display panel, PDP) ^ zz. ^ ^ofl # 

<12> a*e «5fl^ ^a] ^(liquid crystal display, LCD), €31 y o v * S*l #*l(field 

emission display, FED), #ef^ D r r]^$)o] ^ ^-<£) sgig S a] ^7> %t§h*l 7flt£l JI 
54^. °1# ^ S^l ^^eflol sfl^o. ^s. yjgfl 

$5. ^ t^-J- o_ol ^O.^ A] OjrZj-o] ^Cf^ OlCf. 4^ #^^> C^#5|H ufl ^ 

ol 40o]^l o)avo} ^ #*HH ^efl^l -g-^Aj ^(cathode ray tube, CRT)* tfl^ g_X\ 

^ afllsH °i^f. 5. 1 ^ £ 2* #5f^ D > ^#3H 3xfl ^p^ 

<15> £ 1^1 uj-E^ ti}<4 ^-o] , #^p> r^^l-eflo] ^3. n}^^ xdo^^ - 

711^ -°- Si 71^(1, 6) -fr if-^Vcf. -B-E} 7]^(l) ^ ofl ^ ^Af ^(4)^ -°*] ^^-(5)0] ^ 

^l^ ^g^Ml m$S\o] ozsl^, ^^-(4)4 #^(5)^ o.^^]^(2) ^ iL^O) 
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<L3, Q<x\ 9lt±. ^ 71^(6) SHl^r ^-ELSfl^ ^(8H ^ £M , ^JELefl^ 

3^(8)^ *3<3*11#(7)J15L ^efli #^(8) AW°fl oi^ *i<&nW(7) SHfe- °\ 

H.efli ^^-(8)4 aW9)°l $14. £E«: ^ 31^(7)^ ^ 3^(9)^ ° 0 ^^oj] 

*8^(10)7> ^^s\o] oicf. o.^ 7l^(l, 6)^ ^} ^^(4)4 o^cefli ^^-(8) 
^^■(5)4 ^JBefli £^-(8)°l ^j^KE-If. wj-^ ^.jt cflt^H «fl ^1 oi 

cf. ^^efl^^^ (8 )4 ; ^ ^^-(4)4 -B-^l ^(5)4^ Mx}^ 91^ 

■^^(ll)ol ^ ^(12)^ ^^?V4. 

^ ^i^-(Yl-Yn) ^ -a-xl ^^-(Xl-Xn)o] ^-o.S nfll^ 0 ! oicf. 

£ 3, £ 4a vfl^l £ 4d# #£f2^r ^^#eflo] sfl^o] ^jg, wj. 

*1 5L 4d^r ^efl ^ A}-g-^ ^.f o] z| ^ofl^^ ^Rwall charge) £-i-fr 4 

4^ S^ojrf. ^, i 4a tflxj £ 4d^r ^ £ 3«fl 5^1*}- ^ b)-^ (a) ^ (d) «_ 

^, tl^£i^ ^^-oii 7j]^7> S^t}. z}- t L ^ = ^ ) E 3 ofl q-Ej-vH al-sq- z>o] 

7]#, ^£LEfl^ 7)7]-, A^Eflo] 7] ?_V ^ 
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<20> A^Eflo] 7RMH -R-*l H cM 0 l -fM 31 ^ofl ^7} ^*)<H 

=Jt^. zLelJi o] t« ^sHl ^*fl ^^tt ^ A^Eflo] 7l?HH ai7}£)^ 

A^Efl<y ^ofl o}^ H C V^ cfA] ^Wj-^^cf. ojE^V J^o] 7^ tH^^S*) 

2]^^ -fM^^l A^Eflol 7l^l^i <lH\+t}. olSf ^-o] , ^gfl 7}^^ ^A> ^ O-^j 

#^-°fl ttf ^3 7 )-ol o]J^z\o] -f^^o) <|}o^c}-. 

<21> t±X\ 5L 3^ iL^, ^eflS] B]^ ±7] 7l^>, 7)^- ^ bHix 7l^O. 

5L ol^AlCf. 

<22> (l) ^ 71^- 

<23> n].^^ o.^) oj-^ol ^-uJ-jt. , £ 4a^l £A] *V ^-ol -ftx] ^(XHlfe ( + ) 

<24> o.^« o v^ 0 ] , -ft-*] ^(XH] OVS-^-Ei +v e ^iS}-* ^^Ml ^*>fe ±. 

A ^ 9l7}&^. ziei^ ^1 A]^(X)*f ^Af ^i^(Y)ofl a^s) ^ 33 ^ 



38-6 



1020030027285 #^ 2003/12/26 
<25> ( 2 ) e§H ?m 

<26> o] 7 )i} ^ <H = 5l)^ ^i^-(A) £ -ft*] ^^-(X)-i: OVS. -H-^l^Jl, ^(Y)o)l 

#^(XH1 tfl*fl ^ 7flA) ^oj- ol§>o] ^o}- VsS^-Ei 7 flA] ^oj-g. ^oj-o] 

Vset* ^"^Ml ig = #<£* °]7l-*l;Cf . O) 3»H ^^-Ol ^o> 

y o v # H^Mfe ocelli Sl^-(A) ^ -ft-*) ^^-(X)^-S z]-z| 15]^^ D] 

Ot^j. ^ Hj-^oj <^o^tf. zl ^4, £ 4c^] M-El-^ w}-<2f ^-o] ^(YHl (-) ^ 

7> ^^^ji, ^a]^ oj^efl^ ^^-(A) ^ -B-^l ^(XH]^r (+) & ^}7} ^3^. 

<27> (3) Y 

<28> ol^Ai, e^7R>£] *SH|fe ^(X)-g- ^^(Ve^S. ^-Efl^A^ £ 

^•(Y)<^m ^^-(X)^l tfl*|] 7flAl ^o}- o}k}o) VsS^-Ei w o V^ 7flA ] ^oj-o. 

^^^cf. ^ = efli ^i^-(A)^ (+) oi^Efli ^*H1 ^o.^ S ^^cf 

■^•(Y)^ ^ = 71^-ofl^ oi = efl^5l-7lofl 3^ ^-Efls. ^4. ^231 ^efl ^ « 0 > 

"SHHtt -2-^ AijH^JELD].^ g^Ajl 7l?_Vol a}£A| j}£i o^e^ 717J-0) #01^.^] 

^Cf. Jl5j]AV £ ^ ^.j. ^l-^>7) ^SflA^ o^£Lefl^ 7mo] Zjc^o) SHf-fl], ^Hfl 7l#ofl 2} 
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53*1*1 Q±= U^tb «o V #°l #XH«MI 3<H ^ #*H^I 

<31> g-igfi} JL^ofl ^1 71^: iflofl z]-^ u^s] ^s]^ 4^0) ^ ^ 

-i" S^-*>T7 «^*} 3fl^<2] ^ wj-^o] ^€4. °1 ^ U <HH1 ^*>^ *>M" 

*M #*}7} *fli #*Rr ^12 ^SHl a o V # >g°l y o V; 5i€ t 

<33> nslJl A^Eflo] AjEJj^ h o V^ ^o]]A^ «V^ol ^Ml *fl2 ^ 
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Xl2 *I°*H1 ^*fl ^-£S *Ht£}<X XU ^ i&^r Xl2 — 

<34> *fli <^ 7]#-§^ ^13 efl^l- 7Hb ^ 91^-. °H , XI 3 

^1^4 XU ^ Xj-O^ ^B»£} Wj-^ ^ofl ^A^O^ Ol^ ^ ^oj] 0}*fl tg S$ ^ ^ 

o]-J2|- ^^-4 Afolo} « o V^o. ^ ol^ o1vfl ol ^Joj w>^^cf. 

5E^r XU €^ Xl3 Ai<£ efl^^) ^aI^^S. ^*V^r 4^<H ^£ ^4. 

<35> ZLE]JL A^Efl^l ^AOf- A^^ ttj-^ Hj-^o] ^ofl 1 ^^-3} #7] 

Aj^-ofl 1* a} ^7}- ^A^^ ^ o}^ ^5=0} 7].^ ^5= 01 x^. olnfl, A^Eflol 7|?J;ofl Afl2 

A^ofl o]7>5]^ D^jnl- Ai^cf A]2 Ai^-o]] ttJ Ai^}7> ^ <g ^ 03 -g- aJ^o} ^o. 

<36> m. 4^. ^-^Hi ^li ^ *)12 7l^r, >HU 7l^r ifloj) z}-z)- uj.^-*] 

^Hr^ XI 1 ^ ^ XI 2 Aj^-, X)l ^ ^ XI 2 Ai^-ofl JH^].^ ^12 7l# $H ^Aj£|^ ^ 
^ XI 3 ZLE]JL ^-§- ^S}^} t]^Z])o} $\\*o] ^-g- S]5. 

^ A-} O^cefl^ 7l7iJ!l- A-j^Eflo] 7l 7jO^ ^^^Vrf. H^\JL A^EflO] 7l?_V 

"T L ^f" X]l A}^g- ^1 A^^S. Aj-EfloflA^ ^2 A^ofl ^ o]7}-^]. 

-H, ^3K=!- 7fXb X]l ^^EflO] ^^2]- A}2 A^EflO] |it Z$Z\- 7]) I *fl2 

^o]) o]7>^Cf. 

<37> ojnfl, ^ ^r±:^r Aj Elj ^ « o V^ ^^A^ ^fll ^^-Jjf A^^- A}o] o) «V;£-g- <^0.^ ^1 

^"^1- 7}*ll}. Afll A^EflO] fi7} Sfo] efl^o) ^oj-^. 7 l X ]^ 

^-T-^ XI 1 ^EflO] ^_^S\- ^fl 2 A^Eflo] Ai<y- ^o] ^ ^]2 A^Eflo] |A 7 ]. 

Sfol efl^^ Ai«y-^- 7>A]^ ^ ^-o^ ^ 2 A^Eflo] ^^fij. Ai^Eflo] ^oj- efl ^o^ ^j- 
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°1tt 42 4^°} A. *fl2 SflHH^ #7} 4l H&M^ 1 ^^>S 

^ 4l 7 A^rH- 42 Afojo} Hj-^o. ^o.^ ^ ol- ^ olxflojuf. 

<38> ^11 * *fl2 A^Eflol |Aol] o]-sfl £<£o) ^^S)^ Z\}2 ^ Af 

*9"SH ^*fl iHl ^12 #is}7} ^ oj^o] ^o} w>^^>rf. 

42 ^ Al-O]^ «J-^o] <^0.^ ^ ol^ ^H^-ojn! ^-g-^. ZL^JL * 

<39> i^o} ^ Cf= S.^loll 4=^, 4^ y o^ # -^^^>J17> S}^ «o V; 5i ^ ^ 

017^4. cf^-oi] ( ^ ^^-ofl o}^ ^ ^*># Hefoi^o.^ ^ ^b«^ ^ 

^1^4. AitL^tE.^ ^9] ^ ^ ^ Aj^^ji^]. ^ aV^ ^o^l tti tg^is}^ o] 
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0030027285 ^^ <Qt.\: 2003/12/26 

» ^17>^ 1^-7)1, nsli ^ V ^i^r HeM^s. w o V; 5i in^sH -fM H o V; 5H 

<42> o]nfl ( A^ti.^^^ A^Eflo] 7 ]^> jS^] t}o_ o^c e fl^ 7 ]?J-o] o] 

<43> 0 >Eflofl^^ ^«-*V *H M}-^ o] ^Al^ofl tfl*}o) M- £cg o] 7 1 

^ 7}7l ^Vol*V ^Efl^ ^€ ^ olCM*) ^jloflA-l A^^ AJa^I ^ S) ^ 

Ai^ji- -f-^H ^>t!- -¥-*<*H <Ma^ ^^*v ^ ^-it 1-534. 

<44> ol^l a_ ig-rg^ AJaHH O}-^ #^n> t^^o] sfl^o) ^ yj-^ofl t^-g- 

<45> £ 5^ ^1 ^Al^oj) 4= l-ef^o> T^^^eflo] ^ nj-^oic]-. £ 

<46> £ 5 o\) L+Efufl W}<4 ^-ol ; M. ^ 0} AjAHofl 4^ #5^]- C^^o] t^o} ^ 

^ U o V ^HH I7fl^l A^ .ti^rr^ <H-E. 7l^>a4 A^Eflo] 7 ] # 0_ S 0]^^^^ _ ^Efl 7l#oflA^ 

<47> c^cefl^ 7}l}o\)Aj Ai^-(Y)o)l^ ^X>^ O.S. ^ ^(51)7}- ^^JI (^cj,]/- ^ 

A HI Tr <^efl^ ^^(52)7f *]7HgtK zl&Iji *i^-(X)°l]^r Ve ^<y-°l o] 7 |-^^ 
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91^-. °H, *r*} ^(51)7} °]7]-s)^ A^aZf c^cell^ ^^( 52 )7> <^7>£|^ ^jEEfli 

<48> /1iE|0| 71^1^^ ^A} ^^-(Y)ofl ^ ^^(53)7> ^]7>^rf. o] Jf. , -f}-*| ^(X)^ 

^(YHl ^iE|°J ^(54, 55)7> JEtflS. ^71-^cf. ^ €^(53)o]l ^Sfl 
^ #3lTr °1^<H1 <y7}5|^ ^a e |oj ^^(54, 55 HI £)*fl -^-^HV^ol IH^ *r S4^r ^> 

(53H] «J-^ol <^o]u|-xl atul, oH ^ 0 ]^°fl -H^^l €^(54, 55)7]- °l7]-£H:£ 

<49> ZLS]Jl f-e^p} r^^l-eflo] nfl ^ <HJ=3]i *1^-(AH1 ^.E.^ €^(52)# ^7>*>fe- 

^-^^ ^ ^S, ZL^Jl ^a> ^^-(Y)4 -fM ^(XH ^ 3^(51), ^^(53) 3? 

^^Eflo] ^^(54, 55)1- ^]7}s|-^ ^A>/0-^l ^ 5]St if-tb^. 

<so> o>2fldfl/^ £ 5, £ 6a ifl*] £ 6d, £. 7-§- t^^ 0 ] <^JEL^]^ ^a} ^^7> °] 

7>S)«H AjE«£ h o V^ ^oflA^ HJ-^ ^ofl tfl^ ^^Tfl ^tg^j-cj. ZL^Jl £ 5, £ 6a ^ 
*1 £ 6<HMfe 5g<^\ Ve ^°h V , pj O^JE.^^ ^7> z|z| ^]7>^^ 

<5i> 151 1^, oiJELefl^ 71?_H]a^ -B-^l ^(XHl^r Ve #<y-°l <?]7fs]j7 i ^a> ^q-(Y) 

Vsc ^-i- 7f^lb ^} ^i(51)7> °l7}s\^, ^cei]^ ^(AHl^b Va 7}*1^ 
^H = efli ^^(52)7f ^l7}-^cf. -fM ^(X)^ ^oj-(Ve)^ ^^efli ^iq-(A)a) ^^-(Va)^ 
7l§ 5<fl>Hfe- 0V)Jicf ^ ^^M, &^2] ^i^-(Vsc)^ 7l§ ^d-itf ^ 
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^i«a-oicf. zl^jl Va vsc *i«a-44 *>°h 4*n 4^1^ #^-(a)4 ^a> ^^-(y) a> 

°H4 ^ «l°zJ ^ 3^4 Ve Vsc # 0 J-44 40]^ -fr4 

3^(X)4 ~4 £^(Y) AHoflA^ « 0 v*i 7 flAi *l<y-sL4 #4. 

<52> zlz]e.£. 4^3]^ Si^-(A)4 ^<y-(Va)4 ^a> *lq-(Y)4 *I<y-(Vsc)4 *ltf*HI ^l«fl 4 
-E.efl^ #^-(A)4 ^r4 ^(Y) A}o]ofl^ wj-^oi ^4^4. zielJi 4^1^ *1^.(A)4 ^a> 
^(Y) A>oioflA^ wj-^^- = e^oiig (priming)^ t}^ ^a> #^-(Y)4 3^-(X) A}ojofl 
45- ##4 114^4. 4^31^ #^-(A)4 ^4 #^(Y) a>o]^ « c v^ ^ «-^) ^^-(x)4 ^ 
4 4^-(Y) a}o]o} ^ofl 4*fl, ;£ 6a<^l 44^£ 44 £4 4 £131^ ^( A ) ^ -fi-4 ^^-(X) 
4tt (-) #f>}7} #o]ji ^^-(Y)ofl^ <£4 (+) #44 #°14. 

<53> £ 5> £ 6b ^ £ 7-i- iUS, ^a> ^(YHl ^ ^<a-(Vr)# 7>4fe ^ 

(53)71- ^7>slJL, -fi-4 44(X) g 4^4^ ^(AHItt 7]$ ^4 ^7>^4. ^ €^ 

(53)7> nfl ^^-(x>4 ^4 *r-cy)4 ^ ^tv ^ ^<y-4 ^ #<y- 

(VrH] 4*fl -fr4 #q-(X)4 ^4 ^i^-(Y) 44 ^ 4 ^3. *#&°] <H4\+i}. ojnfl, ^ ^<y- 

4 ^(53H 4*fl 4 = 2^ 7] iMl 4 ^4 (-) #4iL4 ^-Sr <#4 (-) #44 
44, £ 6b^l 44^H 44 ^4 -8-4 #^-4 ^4 #^-°fl 44 <£4 (+) 444- (-) 4 
*>7> #°14. 

<54> zlz\JL 5. 7°\] 44\H 44 ^4 ^4 4^-(YH *]7}-4 ^ ^(53)7 r 44^ °fl -B- 

4 4^(X)4 ^4 4^-(YH) 44<i 44 -R-4 4^-(X)4 ^4 4^-(Y) 44*04 ^> 

4 H o v ^i(self discharging)^ t a4 1 t+4. °1 ^ ^ 44 H o V; 5Hl 4^fl £ 6c<^l 44^ 44 Qo] 
*ic]} a] ^4(space charge)7 r ^Aj^cf. 
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<55> Cf-g-, ^ ^}7} f§^o\ 5£*r S£2\ -fr*l ^(XHl Vs 7H^ ^iE|o] 

^(54) 7> <y7}£]Jl ^> ^(YHlfe 7l§ ^(OVH o]7fsi4. o]nfl j 
n <J ^(priming particle)^ H o v 3l* 7]]^ ^ &fe ;&<y-g- ^<H^t}. °1 

2f ^ofl ^tJ- ^^>7> ^r^-^Jl ^fe ^3HH «o v # 711 a] ^^-(Vf)iL^ ^ 

(vsw < y7>£i^ ) ^-Ti ^*>«4 vs #«?hi sin ^3fe ^mmx) ^ < a-°i ?w 

(Vf) OjAj-C^ $\o] -fr^l^Ol ^61^4. 
<56> ZL&lJl A^Efl<y ^^(54)7> VS -fM*Kr 7)#o] # O.^ , £ 6d^l M-^^ 

£<>1 -fMlJ-SH ^*fl ^3fe -fh*l ^iq-(X) ^ ^> ^^-(Y)ofl #o]^l 

4.6]} ^s>7fl ^4. 

<57> o-x] ^(XH 9l7}& ^(54)°fl 2]3fl -§-7_V ^§>7> w o >^i ^ofl 

°1 Safe -iNH*1, vs ^<y-* 7H^ Ai^Efloi ^i( 55 )7> ^^-(Y)ojl <y7>^cf. ne.^ 

SHM ^tg^. ^ Vs ^oj-ofl o^«fl ^s]i=. ^Jl ^o]-o] wj-^ 7 ]] A ] ^«a-(Vf) 

^(54)51 Vs ^l^Vfe 7l7_Vol ffl-o.^ -fM^ofl <^ ^3*=- ^*>#^ -fM ^ 

(X) ^ ^A> ^(YHl #Ol^l °>J7 ^ ^*>S^ *jjr%\ *£d\] #^-i5}7)} &t±. 0)9\. Q6\ ^1 
-*H<*W #Efl 7l#3f ^-Ol ^ ^^-(X) * ^^-(Y)ofl -H-^l^ofl <^ * 

7\ 7\<>\ ^33*1 <2*1 ^ iSo^ ^ Al^o> ^XflSJ-fe ^-1} #7>}7} Al-g-£)^ -fj- 

*l*y-3l°l ^eH^. ^, ^2fl 71^4 ^-O] i£S] 7l^# A>^-sr>^ ^Jl^ ^.^ 

fe Sa^l^:, °le11* ^ ^*f7> ^Sfl 7l^o1)Al ^^*V Dfl£5l SL^ofl A]-g-^ nj-^ 0>u)t}. 
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&Cf. ^, A^Eflo] 7m O] ^o)l ojngllA 7 ]tVo) ^ ^ £] ^ ^cf. 

<59> ojS]- ^-O] ^ ^rgoj ^ ^A^H Kfs. ^ S^o] A^Eflo] 7] #ofl ^ ^7-] E« ^ 

wj-*} ^ofl 3}^ o] 7 }s\o] ^7_> #-5}7} ^^l}. t}^, ^ £is}7} Qo\) 

^ofl <^fl ^^71- ^i^-(X)^- ^(YH ^£3. ^-8: 7}^1 

fi7} CfA] 0]7V€ ^ *\^]]9l €^TT ^7l(^ 7>X)^ 5301 

<eo> cf-g^ £ g, £ 9a vfl^l £ 9d# ^ = €^7> <>]7}-£)*l ^3*1 

tfl*H '-gtg^-ch 

<6i> £ 8 ^ AjEB^^j Q±=. h o V^ ^o)] o] 7 ^^ ^ 5j-^5LolD} ( £ 9a Ml*] £ 9d^r £ 8^ 

<62> £ 8 °fl H><2j- ^-o] _ Aj^s]^ w o V^ olneflA *l^-(A)ofl -HEslli 1 

^7> 917}S\X) gJr^rCf. ZL&|^ <H=-efl^ ^^(A)4 ^A> #^-(Y) A}o]6|]A-l tij-^o] ^^q.^] 

SHrCf. -R-^l ^i^-(X)^ ^a> #^-(Y) Al-o]^ Ve-Vsc)^ « 0 >^ 7flA] ^(vniLcf 

*£°.2.3. ^i^-(X)^ ^i^-(Y) AVoloflAi Hj-^o] ^M^l &Tr*=h m-eH £ 9a<Hl 14 

Ef\fl W>S»f ^-o] ^A> ^^-(Y)ofl li(51)^> «?]7>^ ^BfloflA^ ^ ^s|-7l- *§^5\X] ^ 
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<63> Cf-g-, ^^Eflol 7}&«\]*) ^ ^^(53)7> ^^-(Y)ofl o]7>^ nfl *}^(X)^ ^ 

A > ^(YH) ^ *A*\7\ ^(53)3 ^<y-(Vr)^VA^ -fj-x} ^(X)^ ^A> ^ 

(Y) a\o)6\] « 0 v^oi ^^M-^l &tt^. i4^1 -£ M »}^ 3!^ ^^(53)7V tl7> 

£ ^^7]. tg^*] $>^Cf. ZL^Jl ^^(53)71- t}7^ nflJE O-*] ^(X) 

Ef-fl ^ £oj ^ ^ofl ^ ^^7> ^3*1 SHr^. 
< 64 > zl^ji Wj-^ 7 flA] ^<a-(Vf)i^ ^ ^(Vs)* 7>^ ^^Eflo] ^(54)7} 

#^-(XH] <?]7>^ ufl, « c v^l ^ofl ^ #§}-7} <^c>m.^ &^cf. 

£ 9d°fl M-^^H £oj ^ofl ^ #*\5L ^cf. 

<65> o}9\- Qo) o] ELZ ])^ 7}7l°\}*\ ojrEiz]}^ -f^( 52 )7}- <?]7}£M ^ -g^fe- »£#o] 

*V7> atfetj.. olfij- ^-o], S^ojnj <Q*}3.*\ ^§>^ ^*> 7 f 

7flAl ^<y(Vf)i.4 ^ #<?KVs)# 7V^1^ ^iEflo] ^^7]- €^(X) ^ ^ 

<66> ojsq. ^-o] ^. ^-t^^ ^ ^jAl^oll 45.13 ^gfl 71^011^^ ^3} 7l^ 7^ ^ ^ <&0_ 

^ A^tflo] 3^0] ^sj.^7]- H7 ] nfl^l A^Eflo] 7l7_V# #<H *r 33! 7l ^ 

7}tr ^I^Eflo] ^^o^ 7fl^# H7|| ^ ^S. ^Cf. ZL^lJl ^o]|a^ tt) 
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<67> £ s^go] ^Al^oilA^ Vr ^-Efl^ 7J ^sKsquare 

wave)* ^-g-^^^, ^>-§-^- n^-E $1^. ^n^HM^r o] *V ^a^H 

£ 10 £ 121- #2iz}<q ^hi^mi 4^^. 

<68> £ io ifl^l £ 12^ ^)2 ^4 ^Al^ofl 4a f5 | S p^ c^#3H 

<69> £ 10-i- iL^, aJaHH 4= ^ *r^MH Vr 

^^5r°l^-. ^ €^ Vr *1«3H ^^-(X)4 ^a> ^(Y) aH 6 ^"! 

^(YHl « co^ a^} S tf^x}. 

<70> E 11# i^, ^ m ^Al^ofl ufs ^ ^oflAi ^ o_s_ s 

7>sr>^ ^H(ramp) 4^°!^. ^> ^(YH <y7 r £}^ ^<y-o] Vr Sr^Ml # 

^r'S ^\ ^(Y)4 -R-*l ^(X) Aj-ojoflAi Hj-^ol ^t-H ^} ^^-(Y)4 -fr*] ^(X) 
ofl ^ ^*]-7> HZ\J1 Sr^^l ^<y-o.5. igo^ nil] ^a> ^^-(Y)J^ -fj-*l ^ 

^"(XHl ^ ^sHl ^*fl ^>7l «J-^o] ^o^l HJ-^ ^ofl ^ ^Aj^tq. 

<7i> 5. 12°\) ufEf^ «V2f ^3 ^14 ^aHH aj-s. ^ ^*go\]x] - 

"s^l ^7}*}^ £r-r= (round) 5j-^o]cf . e}£ = s)-^ofl wj-xj ig^Kg- £ 11^ s)-^ 

<72> m-^o^ ^jj! g]^ ^4 ^^oflAi Af-g-^ ^1^ o)<i)ofl ; O^Efl^ 7]l}o\}*] ^Aj 
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<73> ZL^Jl ^-rgo] tfl^ ^jj 4 ^AlofloflA^ Aj iE |o] 7l ^ofl A] £ ^-7_V A}-§-<5} 

^^.^ ^JE SUcf. ^efl^l^i^ oie^v ^aHHI tfl^ £ 13 ^. %V2.s>o^ *H|*j-7fl -a^^-cf. 



£ 13-^ -g- ^^S] ^5 ^a^H #^p> c^l-eH 4^0) ^ n)-^ £0] tf. 

i(54, 55) z]cj.. zle^ ^JELefl^ 7 1#<HH ^i*^ fj-^ ^ofl^ sj\<£ ^^(53)0)] ^ 

^>7> all, ^(XHl A^EflO] ^^(54) 7} 9}7}S\t£ 

(X)^ ^A> ^i^-(Y) AWofM ^HYf^k HelJL A^Eflo] 33^(54)°-) ^-ol ^7l nfl§- 

^(YW A^Eflol ^^(55)7> <&7}s)# $-7) ^(X)^ ^} ?d^(Y)2) * ^ 
m= ^ Vs #<?H1 Sl^fl -fr^l ^(X)-^ ^a> ^i^-(Y) AVojofl wj-^ol ojol^cf. zls] 

Jl A^Eflo] ^(55)0} ^O] zjig o] t##6\] -o^l ^(X)-Bj- ^A> ^ 

3i*M- ^sKn, °] ^ #*HI ^«fl ^ A^Efl9j ^^ofl j*)^ ^oj-cls. -fr*] ^i^-(x) 

4 ^r A \ #^(Y) tij-^^- oj 0.^1cf. ZL^^L ^A> ^^-(Y)ofl n>^l dVo^ o| 7 ^^ 

3]°} ^^(56)2] S.^ ^-Tfl *>^ f ^^(56)ofl o)^ tij-^i^ o^gfl 3^7). o. 

*1 ^l^-(X)^ ^A> ^^-(Y)oll #711 ^Cf. 

^ *lll vfl^l ^5 ^AHHlA^ ZLSl-^^ ^^(OV)l- 7)§ ^^5. *H A d^*> 
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°) €^1- >M~§-^- ^iiEflo] ^^(54, 55)S>M Vs 0V# 7Mb 

^-8-*>^l &^L, Vs/2 -Vs/2 ^Mfe lit A}-g-^- ^ oicf. A^EflO] 

€^(54)7> Vs/2 ^-i- 7^ nfl a^e1]o] ^^(55)b -Vs/2 7>^]£^ A^Eflo] 

1^(54)7} -Vs/2 7>^ nfl A^Efl<y ^(55)b Vs/2 7M5L1=- ^ €4. 3. 

^^Eflol 1^(54, 55)^ ^U^}7> Vs ^o.^. £]b 7}Zt=r #<y°.S*| A^^oi siiofl 

^b °H] *M £1 b 3^ ^T^SW-M ^<^}i ol^ £ 71^- 7fl^ 

°l-§"^ a}^ ^ ^ 7]]^= ^Efl Htb ^3 3 ^E]^^^ ^^>b 3Ht}. 

<79> ^ m-t^l o]^, #Hfl 7l#oflA^ ^ 7l*hg- ^ ^ ef£ 7) #6fl 

*fl^Vb O^efli 7l^_H] aj-g-^ig <^£^A ^ ^ , H5fl^ £ o] ^ 

o\] Efl^flAi O^g)]^ ^ ^ OItI] S*V -g-^V ^^1-1- Oj-g-^cr] o.^«J-^o. ^ S J^ > A-] 

i3]ol 1^ ^7l7> #o^s.n S A^Eflo] 7l?J;-a- #<g ^ il^. ^ 2f Qo] _ A^Eflo] 7 ]# 
o] #<H1-J1 7l^Vol ^7lS]^ 1 HEfl°Ji ^ A^^c^ ^-^-*V + olo^ JI^S 

S <go) 7^«H^1 Jl ; S]A} 0.^.0. ^ ^ ol Ef. ZL^Jl Aj EH ^| ^c. hJ-^ ^ofl^^ 0]a] 
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1] 

m *H ^ 3 4^ *U 3^ £ ^12 ZLelZL #71 afll # 

^ ^ all 2 £^M1 5L%\*\^ A)2 7}% ^ofl %^o\ ^3 s.^-^, ol^tb 

#?1 afll *d^, A]2 ^ £ ^3 °)n « c >^ €°1 711 

^VM-Sl 33j=^ 41-71 4-0] « o v^ ^ - AiUj^Jl^ is}^ ^ ^ofl & ^ 

#71 A^Eflo] 7 m^r ( 

#?1 afll ^-^g- afll ^0.5. #^HH #7l ^12 ^^1 A]\ ^l7>*>^- #31, 

#?1 afll ^"^4 *fl2 *m A>ol^ ^^># A}2 f>}^ Ai^EflO] #71 

^12 ^o\] JR^S <?]7>^ cfTfl 

#71 A-l^Eflo] 7l^> O] *ofl Cf-g- A^ti.^^^ ^-7] ^cgjjA 7l^}ol tij-^ o] ^ *] -S-E}- 

2] 
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#7l <HJEL3]i 7l^o> « 0 >^i -fi^Hfe #71 *Hl ^ ^ ^"71 afll l^ofl <£| sfl 

IHM-^ *fll ^^>7> $^£)ul, #71 afll ^ #71 *|| 2 ##01) 5l*fl #71 

[*c^# 3] 

*fl2*J-°ll fl^W, 

#71 ^|2 efl^^r ^d^Sl^l fj-^ #7l afll ^^Df #7l ^ 2 ^ A> 

°1 ^1 *# 7 d 7flAl efl^irf ^ cl^eflol sfl^o) ^ . 

#71 A^Eflo] #7l wj-^ol H^Vf ^^1 ^12 ^i*>« ^ 

5] 

#7l »12 ^1*1-7} #7l 2)1 1 #7l *\]2 $.^°] #71 afl2 ^<y-o11 £l*fl 

#71 ^ igofl ^Slo) ol^- nfl ; m £=l Ki, ^ 7 ] ^ 2 ^o)] #7l A]^Ell°] 

^^7> °l7>sqfe cl^#eflol sfl'i^ ^ a o V^. 
6] 

^12%H1 oioi^-l, 
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#7l €^r, #7l X]l °17}5)V\ X|3 ^oj-sj. XI 4 ^o}-^. JUcflS 7>*1 

^ ^2 |i5f #7l XI 2 ^^-ofl ^7]-£l^ xl 5 XI 6 #<?hg- iUcflS XI 3 5. 

#71 XI 3 Efl't^ ^15 31 ^ ^ #7l X|6 ^ 31^4 #7l X14 31 *t 

^ *Vtt #7} XI 2 silt"?] f-Hj-^} c]^§eflol sflv^ ^ 

71 

#71 Xll ^i^r 7l^o> X13 3l« 7}7]^ ^4°H, 

#71 X13 ^ 511 134 #71 XI 1 *}o]^ ^1-71 ^d^^ ^flofl 1%s§S\6\ *X 

TT ^ ^Hl S]«fl ^#£)ir ^l 4V7I XI 1 #7l XI 2 A>OlSl HJ-^^ <^C. 

[3^8- 8] 

*H7* 0 hi si*]*], 

#71 ^ 7l7i^ a o > 7 ) ^1 ^3}. ^-71 XI 2 ^ A>ol^l Hj-^ofl o|Sfl ^7). 

#71 Xll #71 XI 2 ^^Ml #<a ==r Sl-S- $S.S£\ 7^H, 

#71 Xll ^7} #71 XI 3 §>#^" nfl Aj-7] XU #^.4 # 7 | X)2 ^°ll ^o] 

#SH| 5l*fl #71 #*l ^ofl^ « 0 >^ol ^1+^ #7l ^11 ^^>7l- *§#£]^- l-E^n}- 

[^^* 9] 
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<#7] #7} *fll £^ <#7] *\]2 A>o]^ y^ofl o\z% #f>}7\ # 

^. 

I^U- 10] 

#7l *]jl *113 efl^t^l ^^]2jo S #^<!^ 4*1 0 H. 

71 afll A 0 V 7 ] ^ 2 Al-Ojo^ hJ-^o. ^o^J ^ c^o. ^<y-ol^ ; 

*fll €^7> Aj-71 7413 %)^°\}^ f>}?^ nfl -SM ^1 ^4 #7l ^2 ^ A> 

u o V ^°ll ^ #7l afll ^^-4 A>7l ^12 ^ isfl wj-^ol ojoj^ ^-71 

^11 #*>7> ^SjlT fSl^Df Cl^eflol z%X*o) ^ yj-^ 

HI 

#7l Till ^H^-S. ^S}^ ^H(ramp) f-B}-^} ^#ell°l sfl^oj 

[^^J- 12] 

^llO^Hl 91°)^, 

#71 Till ^ ^Efl^. #^*Kr ef^-£L(round) #5f^> ^#3H sfl^ 
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[^t 1 * 13] 

#7] ^)3 ^ 51114 A J"7l afll A>olo 1 ^oj-^j-^ ^V 7 1 o]c e1 |A 7l ^o> 

^3*1 ^ U o^ H^H^T ^7) afll ^fl2 AHo) « o V^o. <^o.^ ^ o^- ^ 

[^n 2 -^ 14] 

^7l A^Eflo] Aj- 7 j ^Bfl^ « o V^ ^oflA-i a o V^o] <^o^u+ j^ofl a^} ^ ^4 Aj- 
15] 

A o V 7l ^12 ^ efl^^r #7] *]]l ^ ^2 ^ofl ^£ ^ *1*H1 ^^51^ 

#71 *fll ^-7) ^2 ^ y^o. <^o.^ ^ £| o. ^o^ olvfl o] -^H^n} rv] 

16] 

#7j ^^Eflo] 7)#d\]*] Aj-71 *1U ^ SE^ ^12 £^11 ^71-5]^ u}*] 5}- Aj- 7 ) 

*fll ^4 ^7] ^12 ^°\) ^ ^5f7f ^ ^o. 7 l^- ^S^n} cq^^Efl 
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17] 

*Hl ^ ^12 7l*. 

#7l m 7)# ^ofl z}-z}- u^s) $#j£|fe »|i £ ^2 

#7l ^11 ^ ^ iil^>*>^ #71 *fl2 71* ofl ^sl^ ^ 3 ^ > 

ZLBl jl 

sfM-sl A-)a|£§ o]^*j- # 7 } ^ ^ 2 ^ ^ *ll 3 #^M1 4^ 

21 « 0 V # € # ^1^*>ji^> f>}±r ^ oil ^*}» ^oHr <H = 3l^ 7lL> ^ #71 w o > 
3 ^ "o^l^b A^Eflol 7 |i>o S ^--g- 5)^.1- i , 

A^Efl«y 7m -f^ ( #71 S\3.±=, #71 ^|1 zftl #HflollA^ 

#7l ^12 ^°11 , ?l7l-*>ji > ^^Mr 7Mb *fli ^^sq- 2112 a-i 

^efl^l ^# zj-z}- #7i 2111 si^- *ii2 ^o\] <y 7 >sH , 

#7l ^ #71 «o V ^l #7l 2fll #7l 2fl2 ^ A>ol^ ^ 

°J^-7l^ t-e]-^n} Cl^eflol sj)^. 

18] 

*1U7*<H1 5a<H*1, 

#71 ^ lib #7l ^ #71 afll ^J£\- #7l ^112 A>olo) ^ 

1- 2fll ^ - ol^ ^tg-g. 7 }*H, 

#7l 211 1 ^BflSl ^7} *>ol efl^o] ^ojvg- 7Mb ^-°-Sl #71 ^1 ^^Eflo] Jgj^ 
#71 2112 H^Eflol ^^9] ^oj- 3)^0} ^ AV 7 ] A-^Eflo] sg^y} *}<>) el^o) 

* 7Mb ^-¥-^1 #7) *fl2 2.^31*1 -g^S-f #71 Till A^Eflo] >g^o] ^oj- Efl^o^ ^ 0 lb 
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XI 2 efl^o]^, j$ 7 ] ^ 2 eflHD£ #7l Xll ^§1-1- =Bl-olig oj*>3. ^ 

[^t 1 * 19] 

Xll8%Hl 

#7} o]£5fli 7] IV 

#7l =f-% S\g.±r #7l XI 1 XI 3 ^^S. #b)HH ^^§>J2^> ijj- 

^ €^ #7] Xl2 ^4 XI 3 3l^-°fl zfrzj- X]4 % X]5 Sl7>SH , 

#7l XI 5 ^ efl^4 #7l Xl4 efl*! Aj-ojo] ^<y-*Hr #7l Xl2 ^^-^ # 7 1 X13 

*m a}o]*\ yJ-^-g- <ajo.z] ^ oj,^ olvflo]^, a o v 7 ] ajjg ^<y- ^ 4 ^og- ^ 

A>olo| ^oj.^ # 7 ] XI 2 #^"4 #7l XI 3 wj-^i-g- iej-olnj *>o} Aj-7] ^! 

#7l XI 2 ^ <H-°^ ^ <>H«?] s.ej.^p]. q^eflo) sflvg. 

20] 
X118%H1 

#71 fir X]3 eflf* 7>^1^ ^2)- 0 H, 

#7l ^S}-^ #<£ *H #7l ^Hl}^ W 0 >^1 ^6\}*\ ^V 7 ] ^! ^^-4 # 7 j ^ 2 ^ A\o) 

#7l =?^3\-7} ^7) X13 Ellf *l^r*Rr #71 Xll # 7 j Xl2 A> 

Sl«fl #71 Xll #^-4 #71 XI 2 #^M1 & #z>}7\ *§^S\v], 
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*lU #^"4 ^12 Afojo] w^oj a o V 7 | ^ ^ £ t}7} ^^51^ #£^*> 
21] 

[^U- 22] 

^-7) ^i<^ €^cr *fl3 eflt^M #^<5Rr 4^<>M, 

7] *)U <#7] ^12 *}o}*\ yj-^ c^o.^ ^ ^i-g- ^SL9] #<&o]v\ t 

A oM *H<£ *}7£ A)6\] ^7} #=L3}. AJ-7I *\] 2 ^ofl *gc>) ^}*\] «j-^o] 

^H^i #71 *fli ^ #?>}7} #e)-^> c^^eilol 

[3^8" 23] 

^"4 #71 *]]2 ^ Al-Ojo^ ^ofl ^71 « 0 >^i ^ofl ^)2 ^s>7]- ^ ol ^ ^ 
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0 1^°M, #71 Xl2 3*Kr ell^i 3^ #7l X]l ^ Xl2 ^itflo] ^^ofl o]*fl ^^s) 

xr #71 Xl2 ^JIS. #7l ^11 #^-4 #7l Xl2 ^ A>olo) a o v^ol t 5tl^r ^eH^o 1 

#71 XU ^ Xl2 ^^Eflo] ^4^, #7l ^ 2 ^ ^^ 7 > ^-71 X| 1 ^4 # 

24] 

Xll8* 0 Hl 

#71 XI 1 ^ X12 >H^3lSl ^^^1 4*fl #71 X12 ^^o] ^^5]^ 7l?Kg: #7l XU ^ 
^"4 #71 X12 ^ A>ol^ y^ofl eq^ ^ ^^j. ^ ^ ^ ^ 

#7l &-sM ^l*ll.^#£l^ ^4 31^ #7l XI 1 ^ X12 ^^Eflo] ^6\] B\ 

$\ #7l XI 2 *I<?H1 4*fl ^71 XI 1 ^4 ^7} XI 2 ^o)^ *££o) ^ # 

[^^# 25] 

X124* 0 H1 

#71 H^Eflo] s.o)- i AV7] rc^. ^ 2 o] 7 ^^ p |.*] dV ^y) 

XI 1 *J^4 ^7l X12 ^ A>ol^ « o V^oll ^1*11 #71 XI 1 ^4 #71 X12 3^-°fl ^ ^^>7> 
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26] 

^ wj-^i ^ofl ^ ^Vl- ^#sKn. #7l ^e«^ ^ 

#7l ^ 1 ^ ^^r># ^ ol^ ^ ^-71 « 0 >^ ^ofl 

#7] ^ ^ofl ^#4|l ^1 ^-7> ^Sl-l- ^^o]D o l C_ S ^.o^ A C V 7 ] ^EHSJ ^ ^ 

# a o >^A]^ ^ ol^ tt^cq ^ov e^^- 7 ].^- A^Eflo] #7l ^ ^ofl o] 7 >^ £ 

[3^8" 27] 

^126%H1 &<>H. 

#7l A^Eflol S)^. #7l A^Eflo] J^ + o)} oj*fl A o V 7 j ^ efl ^ wj-^ ^o] wj-^^ ;f 
*\]2 &?>}7} ^ 

3 H°l w o V ^€ ^ #71 *)12 ^*>7> ^-0> ol^ ^ tfloflA^ A o V 7 ] A^Eflol 

* eflt ^«r*H #71 ^1 °J7>*}^ 1-B^n> c]ife|o| sfl^o) ^ ^ , 
13 t 1 ^ 28] 

^3<H #^ c > ^#3)°] ^^Kr y o v, tHl 5^*1, 
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#71 A^Eflo] 7l7_>^ ( 

#71 O^efli 7l?i^^ A}Bfl<g Bj-^ ^ Hj-^Al^l^ ^17>^ ^711, ZlSlJl 

A oM H5l-olnl o. S ^ #7l a o V^ ^ m*]^ ^1 ^ ^ 5^ A^Efl 

<y7>s>^ ^7^1* X^Rr #Sl-2:°> ^if-SlM sfl^ ^jg. tiVtf . 
29] 

^128%H1 &°H, 

§>u|o^ A-} Jti^c A^Eflo] 7l?_V ^ofl uf^- AlU|E2] olcgjjA 7 |^Vol u> S olol^l^ 

#5^} cl^efloi Trfl^o^ ^ hj-^ 
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